Two vomitoxin-producing isolates of Fusarium spp. were grown on cracked corn for 1 to 8 weeks at 15, 20, 25, 28, and 32°C. Maximum production of vomitoxin by Fusarium graminearum Schw. NRRL 5883 occurred at 30°C and 40 days, and that by Fusarium roseum Schw. NRRL 6101 occurred at 26°C and 41 days. These optimum production points were determined from response surface contour graphs in relation to temperature and time. Only small amounts of vomitoxin were produced at 15 and 20°C by each strain. A 133-,ug quantity of vomitoxin, with an indicated purity of 95%, was isolated per gram of corn fermented with F. graminearum NRRL 5883.
Two vomitoxin-producing isolates of Fusarium spp. were grown on cracked corn for 1 to 8 weeks at 15, 20, 25, 28, and 32°C. Maximum production of vomitoxin by Fusarium graminearum Schw. NRRL 5883 occurred at 30°C and 40 days, and that by Fusarium roseum Schw. NRRL 6101 occurred at 26°C and 41 days. These optimum production points were determined from response surface contour graphs in relation to temperature and time. Only small amounts of vomitoxin were produced at 15 and 20°C by each strain. A 133-,ug quantity of vomitoxin, with an indicated purity of 95%, was isolated per gram of corn fermented with F. graminearum NRRL 5883.
3,7,15-Trihydroxy-12,13-epoxytrichothec-9-en-8-one (vomitoxin and 4-deoxynivalenol are generic names) was first detected in naturally moldy field corn in the United States (5) and in barley in Japan (3). Fusarium graminearum Schw. NRRL 5883 represents the predominant mold isolated from the corn, and Fusarium roseum Schw. NRRL 6101 represents that from barley. The latter strain, designated 117, was received from N. Morooka (Kagawa University, Miki-Tyo, Kagawa-Kan, Japan) in 1979 by the Agricultural Research Service Culture Collection. It was reported that this strain produced zearalenone on rice (2) and vomitoxin and 3-acetyl-deoxynivalenol on Czapek Dox medium supplemented with peptone (9). Since our initial discovery that vomitoxin can occur naturally in preharvest field corn (7), we have found that vomitoxin is the agent that causes swine to vomit and to refuse feed (6, 8, 9 produce vomitoxin on corn was studied in relation to time and temperature. In addition, the ability of F. graminearum NRRL 5883 to elaborate vomitoxin on a variety of cereal grain and laboratory liquid media was studied further.
Fusarium spp. used in this study were grown on hay agar infusion slants to which a sterilized kernel of wheat was aseptically added to stimulate sporulation. These slants were incubated at 25°C for 7 days under alternating fluorescent light and darkness (12 h each). The inoculum for each strain was prepared by adding 5 ml of sterile water to each 7-day-old agar slant culture and suspending the spores and aerial mycelium with a sterilized inoculating loop. The spore suspensions from six 7-day-old slants were added to a sterile 100-ml Erlenmeyer flask and mixed. One-milliliter portions of this spore suspension (mostly aerial mycelium in the case of strain 6101) were added to 500-ml Erlenmeyer flasks each containing 50 g of sterilized cracked corn (free of trichothecenes [4] 7  18  26  44  66  37  14  28  50  180  259  362  21  27  62  204  396  250  28  25  75  131  325  233  60  22  120  123  625  90 stances. Quantitation for vomitoxin was done by gas-liquid chromatography with the internal standard method (7) . The production data obtained from each of 25 fermentations for strains 5883 and 6101 at the different time intervals and temperatures are shown in Tables 1 and 2 , respectively.
Response surface contour graphs of constant yields were prepared from these data for each strain studied with methods for fitting a seconddegree equation (1). The contour graphs for strains 5883 and 6101 are shown in Fig. 1 and 2 , respectively.
The yield contours in Fig. 1 and 2 in relation to time and temperature show the predicted yields of vomitoxin derived from the equations. The multiple correlation coefficient between observed and predicted yields for strain 5883 was R = 0.87, significant (P = 0.01), and that for strain 6101 was R = 0.85 (P < 0.01). The yields of vomitoxin under these laboratory conditions were four times greater at 25°C than at 20°C. Optimum production of vomitoxin by strain 5883 occurred at 30°C and 40 days, with a predicted 150C   200C   250C   28°C  32°C   7  3  14  21  12  23  14  2  15  74  84  26  21  9  19  150  150  35  28  20  20  90  113  29  60  11  15  100  170  16 yield of 362 ,ug per g of fermented corn. For strain 6101, maximum production occurred at 26°C and 41 days, with a predicted yield of 189 ,ug per g of fermented corn. The Fusarium isolate from corn produced almost twice as much vomitoxin on cracked corn as did the Fusarium isolate from barley under these fermentation conditions. Strain 6101 did not sporulate well but grew predominantly in the vegetative state on the corn substrate.
For testing our model response surface contour graphs for the prediction of vomitoxin production, 1 kg of corn was fermented as described above at 28°C for 30 days with F. graminearum.
A yield of 250 ,ug of vomitoxin per g of corn was predicted see Fig. 1 . For vomitoxin isolation, the fermented corn was extracted with CH30H-H20 as described previously. The extract was concentrated to 200 ml. Lead acetate (200 mg) was added, and the mixture was stirred for 5 min. This mixture was extracted with ethyl acetate. This extraction procedure was repeated two more times. The ethyl acetate extracts were pooled (centrifugation was necessary to separate Analytically pure vomitoxin (mp, 152 to 153°C) was obtained by crystallization from ethyl acetate and hexane, but only after heavy losses. This fermentation for vomitoxin production was effective with the molds used, but the procedure was tedious. Several cereal grains were used as substrates for vomitoxin elaboration by F. graminearum NRRL 5883. Vomitoxin was produced on all of the solid substrates tested, namely, corn, corn grits, corn meal, rice, wheat, rye, oats, and barley. Various mycological media were used for testing vomitoxin production by strain 5883. The following did not produce vomitoxin: Czapek Dox, Czapek Dox supplemented with corn steep liquor, Fries media, Yeast Malt Extract media, GAN media, and Malt Extract media with 5 and 10% glucose. A small amount of vomitoxin was detected on Yeast Malt Extract media (less than 5 ppm [5 ,ug/ ml).
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